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1

A'bstract

Two experiments On the proce;s)ng of noun-noun ambiguities (e.g., STRAW,

ORGAN) in spoken prose 'are reported. The-experiments utilize a variable

sullus onset asynOrony (S0A) priming paradigm in which an auditory ttiiin-

litus.4.y.,' "Although the farmer,bought the sttaw . . is followed at a

variable :,inttrval (either 0 or 200 msec) b a tc.rget word related to one

reading of the ambiguous word,(HXY, SIP). In Experiment 1, with ambiguous

words appearing in contexts which did not favor either reading, subjects

accessed multiple read4ngs at l'msec'SOA but retained only a'single reading

200 msec later. In Experiment 2, )dith ambiguous words appearing in tontexts
,N

which provided semantic information relevant to only one reading listeners

accessed only a single readin g at both SOAs.' The results suggest that selec-
-4r

trve access win occur for this classic:if arribi-guous word when a word in the

context primes one reding of a subsequent aMbi;uous word.

-

.
_
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Ambiguity Resolution in Context

The Time Course of Lexical Ambiguity Resolution in Context

Lexical ambiguity is one of the most e;(tensively researched topics in,

the study of language compreheniion (for review's-I-see Clark 6 Clark, 1977;

Fod,or, sever, & Garre t, 1974; Foss & Hakes, 1978; Seidenberg,- 1979),

Interest in lexical ambiguity der,ives from several sources. Frrst,

linguistic universal (GreenbergA1963) and ubiguitous.,in languages such 'as

is a

Inglish; thus, determining-how listeners and readers arrive a .the .cOntextu-

ally appropriate reading of a word with multiple meanings pOses,a pr'oblem for.

theories of language .comprehenicn.. Second, if the processes involved in

ambiguity res9lution arc also involved in the comprehension of norambigous
,

prose, studies of ambiguity may revealeneral properiies of tile language.

pr Lassin9 ystem. Finally, lexical, ambiguity presents'an interesting para-
.

dox. _ambiguous words would seem to pose a more com0ex processing task than

t

Ainambiguous words,'yet they rarely are noticed or disrupt processing. ,

,

Previo.us,research has been interpreted as supporting see ngly incom-

patible models of ambigu ty resolution, in particular, models of selective

vs. multiple access of meaning. According td the selective access model,

listeners and reiders are assumed to be guided by the context to tlle single

contextually appropriate meanifig of a homprimous word such as ORdAN or WATCH.

On hearing a sentence ,,uch as (1), the.perceiver is assumed to access-only

the reading of WATCH associated-with timekeeping, and no other!

(1) -Op dropped his watcp-

4
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In cqptrast, the muliiple access model maintains that the listener brreader

accesses all of the 9ommon readings of the ambiguous word, and then selects

the approipriate one on the basis of information provided by the linguistic

and extralinguistic contexts and knowledge of the world. Swinney and Hakes

(1976), Mehler, Segui, and Carey (1978) Oden and Spire (Note 1), and others

obtained data sup rting the selective aCcess'hypothesis; Foss and JenkinS

(1973)%.Con-ra
soa

4974), tairns, and Kamerman (1915), Hojmes, Arwas, and Garrett

(1977), and SAfinney (1975) obtained data supportinginuttiple access.

These apparent inc&Isistencies may be due
.

to stiferal factors. One

that researchers may have examine4pseveral classes of ambi0ous words,which

are processed differently.41 These classes derive frotn the varying structural

relations among the component readings of ambiguous words. The Meanings may

'Pe-smantically distinct (e.g., the "body part" and °mus cal instrument"

readings of ORGAN) 61-' semantically related (e.g., the.senses of THROW.in'the

.,expressions to throw a baseball and t throw.a boxing match). 'This diiilension

underlies traditional dist nctions betw6en ,sytematic and unvstematic ambi-

uities (Rubénstein, Garfield, & MillLkan, 1.970) and between homonymy and

i9o1ysemy (Lyons, 1977). The component readings o.f',4ambiguous wo,rds also

.=
differ im relative frequency or typicality (Forster & Bednall, 1976;

,Holaboam & Perfetti, 1975). For examOle, t4e two primary meanings of ORGAN'

are-used approximately equally often; PEN, however, has' two prrmarymeanings,

one of which (related to 'writing) is used more often than the other (r.elated

#
'to pigs).

Ambiguous words also differ in terms of the grammaticaf categories into

which the iomponent readings fall. The component readings of ROSE are a noun

5
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and a verb, while the readings of ARTICLE are both nouns. Although the

readings of a word may fall into other classes (e.g., FAST, which is

adjective-noun), the noun-nocin and dun-verb classes are the )argest. sThese

syntactic differences have important implications. The syntact c Structure

of the -ontext typicallytis compatible with only one readingof a noun-verb

ambibuity (as in (1)); as-signing the alternate reading yields an ungrammat-'

ical, uninterpretaifle utterance. In general, syntax does not constrain noun-,

noun ambiquritie; in this Way; a reading disfavored by the context (e.g., the
;

"husical instrument" reading of ORGAN in (2)) yields an implausible but not

ungrammatical or uninterbretable utterance. This fact is frequently ex-
,

ploited for-humorous purposes (e'.g., (3)):

(2) The surgeons removed Henry's damaged organ.

r4. 16.

(3) The criminal ,rieceled a lonci,, hard 'sentence, and then he parsed

it.

These structural variables pre,sumably affect the representation of ambiguous

words in meMory, and hence, their access. It follows that experiments that

examined different classes of ambiguous words might show different outcmes.

Unfortunately, it s difficult to evaluate existing studies with respec to

this variable, since the corvlete stimulus materials a're rarely provided.

Some pf the inconsistent findings in the.ambiguity'literature miy derive .

6 4
from methodological problems associated with the phoneme monitoring task used

several studies (Cairns & Kamerman, l975; Foss, 1970; Foss & Jenkins. 1973;

Swinney & Hakes, 1976). Me-hler et al. (1978) argued that phoneme monitOring

latencies are depenolent.uppn the length and frequency ofiethe word preceding
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the targ(t, 6ctors which were not controlled in thes t studies. With thee

controls,'Hehler et al. found no differences irt phoneme monitoring latencies

foilowinTambiguous words compared with unambiguous controls, which they

interpretV as evidence for selective acceSs (see 'also NWwman & Dell, 1978).
.

Howver, interpretation of the Mehler et al. results is itself ambigUous,

since there.is no independent evidence that-phoneme monitoring ii sensitive
,

,. .

to the"processes involved in ambiguity resolution. Although Swinney(& Hakes

A.(1576) (dund evidence.for selective acces using the phoneme-mpnitorin
4
taik,

Swinney (l979) failed to eplicate these results using the lexical decision
4

task.

Tanenhaus: Leiman, and Seick-nberig (A979) noted another methodological.
,

problem assocNted with lexical ambrquity research. In most experiments,
._

the subject's performapce is monitosed at a single poiqt in time: .However,

lexical ambiguity resolution may involve several rapid processing stages, and

the aVailabiliAy of alternate readings may vary as a function of time.. As a

consequence, experiments that sample at only one point in time may..result in

a part:jai or even misleading picture of the ambiguity reso.lution process.-

The sfudy by tinenhaus et al. (1979) demolistrates the importance of

studying the temporal parameters of ambiguity resolgtion.. They examined the

processing of noun-verb ambiguities such as ROSE and,T1RE using a variable

stflmulus onset asynchrony (SIM) priming paradigm drawn Icom semantic memorY

research (Meyer 6. Schvaheve1dt 1971; Neely,'1977; Warren, 1977). Subjects

heard sentences such as (4-5) folloiqed by the presentation of a sir4le word

on a screen.
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'00 Harry dropped the rose.

(5) John began to tine.

Their.task was to read the target aloud. Targets were either related to the

meaning of tl ambiguous word .biased by the context (e-.g., FLOWER in (4)) or

related to the alternate, unbiased reading (e.g.., WHEEL in (5)). Each-target

also appeared with an unambiguous control sentence, which matched the ambig-

uous version except for the substitution of an unambiguous word Fri the final

position (e.g., "John-began to laugh. ). Targets were always unrelated to

control stimuli. In these respects, the design 0,tras similar to thatthes

used by Conrad'(1974). The critical difference was the introduction'of the

variable Stimulus Onset asyn hrony manipulation. Targets appeared either 0

'200, or 600 msec after the ambiguous word.

Foll6wina Conr,ad, the logic of the experiment was that if listepers

have aCcess to a particular'mearling of an ambigudus word at a particular

SOA, latencies too read a word related to that meaning shou)d show facilita-

tion (faster reaction times-) compared to unrelated controls, a priming effect

-
similar to that of Meyer and Schvaneveldt (1971) and others. If listenets

only accessed the,single contextually appropriate reading, facilitation
A

should ha8ie bCcurred only for the target,rglated t9.that meaning. Latencies

.to-the targe-t reFated to the,unyased, unactessed meaning should hive been

longer and equivalint to those for controlS. lf, however, li-seners accessed

tioth meanings o.f an ambiguoifY, there should have been approximately equal

;amounts of facilitat on both related targets.

air
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The results indicated that arget-namyig latencies depended not only on

whether the target word was related tothe meaning of the ambiguous Word

biased by the context, but also on the latency at which the target word

appeared. At the 0 msec SOA, facilitation obtained to tardet words related

. to both the contextually appropriate and inappropriate readings. At-200 and
y

600 msec, however, facilitation Obtained dnly when the tart wor.d was re-
,

lated to the contextually appropriate meaning of the ambigOty.

The results suggested that nouh-venb aiJibiguities with,multiple common

'readipgs.are resolved inia Cwo,stage process. _Multiple readings are initially

accessed, followed by the selection of. one reading and suppression ot the
;

alternative withjn 200 msec Note that in eff,ect, the experiment provided

eVidence for both multiple access (at 0 msec) and "selective" atcess Cat 200
*,

and 600 msec Examining the availability of altrhate readin0 at only a

.single point in time wouid have yielded misleading esul,tS.

The Tanenhaus et al. (1979) experiment .demQnstr.ated that the variable SOA

methodology could be ex.tended to the study of natura.) language processing lt

suggested that, fOr at fe.ist scme classes of ambiguities, re'sciution can be

viewed as a multiple-stage process, and it showed that syntactic information

alone coul.d per'mit the listener to select a single' reading. However,,some

classes of ambiguities cannot be resolved in thri way. In 0articular, noun-,

. noun awbiguities pr4sent a-problem because the syntactyc information which

permitted selection of the appropriate-read g of the noun-verb ambiguities

is n'eutral with repect to competing alternatives.. For this reason, t

seemed likely that. noun-noun aMbiguities would be resOlved 1:q other means.

V
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Clearly,,this process may utilize seMantic nformation provi'ded by the

context; that , inf'Grmation derived from the meaning of the utterance

.4rather than its 'syntactic structure. The present'experiments were designed
0'

4i
to determine'whethaer semaritic information would lead the listener to restrict

lexical access to a single reading on-line, or whether, as in the case of

noun verb ambiguities, it would merely permit selection of a single reading

folltiming multiple acIess.

A second goal.6f the experiments was to evaluate jhe role of Clausal

structure in ambiguity resolution. Bever, Garrett, and Hurtig (1973) hypoth-

esized that listeners access multiple meanings of ambiguOus items and then

select one atfa major clause boundary. It.follbws that if a subject performs

a standard psycholinguistic task after encountering such an ambiguity but

prior to a c4ause break, evidence for multiple readings should be found. If

the task is performed after completion of the clause containing the ambiguity,

only onetreading should be avairable. Experiments by Bever et a'. 'supported

this model with respect to.deep and surface structure ambiguities, but were

equivocal regarding lexical ambiguities. As the failure to find any dif-

ference in this condition might have derived from several sources, it was

thought that the effects of dlausal structure should be tested agin.

stimuli appeared in both coMplete and incomplete claupse versioni. As

Marsien-Wilson, Tyler, and Seidenberg (1978) and Tanenhaus and Carroll (1978),

have demonstrated that vtandard clausal processing effects occur only for

clauses with explicit subjects and objects, ,lnly complete-'claue stimuli of

this type we e included Ln'order to provide the strongest possible tist of

the clausal model.
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Experiment I

This experiment investigated the processinqof noun-noun ambiluities

in contexts where neithir semantic nor syntactic information favored one of
6 ,e

).1
the alternate readings. In a technical sense, the stimuli wefe vague and

.0
thus perhaps atypicil. However, they provide the basis for comparis6ns to

both the Tanenhaus et al. (1979) experiment, in which only biasing'syntactic

formation was provided, dnd to Experiment 2, in which only biasing semantic

information was provided. In addition, the test Wmoli were embedded in a

long list of unambiguous filler stimuti., Thus, subjects were neither in-
.

formed of the occurrence of ambiguous stimuli, nor led to expect them:

Method

Subjects. Forty-eigtg. students from Columbia University undergraduate

psychology courses participated in fulfillment of a course requireMent.

Stimulus,materia1a and design. Twenty-four noun-noun ambiguities were

selected which fit the folloWing constraints: each word possesses two pri-

mary readings that are nouns; the component meanings,are semantically dis-

nct (unsystematic); both readings are common and used appnoximatety equally

often. These were placed in subbrdinate clausis.such as those in Table 1.

each ambiguous word appeared in twb clauses which were semantically and

Insert Table 1 about here

syntactically neutral with respect to the alternate readings. Clauses were

eithee grammatically complete or incomplete. In half the stimuli the in-

comprete 'clause was'formed by including a verb which required an additional
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yrammatical element. in the Table 1 example, the verb GUYS ,requires only

direct object, while the verb PUTS requires both a direct object and, a loca-
..

e. Hence., If John the forMs a complete clause, while Lf John

puts tha straw does not. Incomplete clauses were also formed by introducing

an embedded clause, e.g., 9Althouhl:tEL_LLAwAa.that gin

Unambiguous control stimuli were formed-by replacing the ambiguous word
t

with woirds related to its aLternate readings. The word STRAW, for exaMple,

was,replaced with the unambiguous words WHEAT and SODA Control.words were

closely,matched to the aimbiguous wo;ds In length, numbrr of syllables,,and

KuCera and Francis (1967) frequency. There were two.'controls for each com-

plete and incomplete ambiguo4s clause, yieldi,ng six clauSes in a pe-radigm.

Each of these clatises was paired with two.target wor'ds related to the alter-

nate readings. For example,,MAY and SIP were the taygets for VOW. Each

target 'was semantically related to 'one unafribiguous control but not the other.
1

That is, HAY is related to the unambiguous control WHEAT but nOt SODA; the

opposit? is true of SIP. Targets were also cloSely matChed for length,

number of sy.Alables, and frequency. Crossing+the'six clauses with two targets

yielded 12 clause-target corlinations in a pariWigm, There were 24 Paradigms,
_

yielding a total of 188 test stimuli.

Tte experimental design included the followirig'.con'dit ons: (a),Related

Amblguous--clause ends fn an ambiguous word, target is related to orl f,
.%

,A.

its me anings; (b) Related Unambiguous--clause ends in an unambiguous wor.O.,

.. target is related tolts irleaning; (c) Unrelated unambiguousclause ends

'in an unambi:guous,word, target is unrelated to it,s meaning. .This design,

1:2
.1.
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especi 1 y the,use of' two' unambiguous controls, wassmotivated by the

consideratio'ris. Consider first the V40 unambiguous conditions.fllgwin

Latencies to read targets in the Related Unambiguous condition should be

faser than those in the Unrelated UnaMbiguous condition, due to priming in

the former condition, but not in the latter. If multiple readings of an am-%

biguous word are available at a given SOA, the word should prime ,both of its

targets. Thus, the order of naming latencies should be:

Related Ambiguous A Related Unambiguous < Unrelated Unambiguous.

If only a single reading of each ambiguity is available at a particular

SOA ( !-Ar because selective access has occurred, or because one reading

.has been suppressed), t_.ne ambiguous,word will prime only one target. If

eachmeaning is accessed approximately equally often, reaction time in the

Related Ambiguous condition will be composed gf two parts, a fast component

related to the priming that occurs to targets related to the accessed

read ngs, and a slower component due to targets associated with the un-

accessedmeanings. This suggests that the orderings of reaction times should

be:

Related Unabmiguous < Related Ambiguous < Unrelated Unambiguous.

lf aloi subjects have only a single reading available at a given SOA for each

-
ambiguous stimulus, reaction times in the Realted Ambiguous condition showld

fail midway between those in'the Vdo u.020rbiguous conditións, ignoring expri--..

mental error. Thus, the availability of, one o more readings at a given SOA

tracked by comparit, reaction times in the ambiguous condition to thpse in

both of the unambiguous'controls. The Related Unambiguouilicontrol

a
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required bsecause the order Related Ambiguous, < Unreated Ambiguous is pre-
tag,

Oicted'under both selective and multiple 'access.

The stimuli were apportioned. into 12 versions. Each version contained

one'clause-target combination from each of the 24 paradigms. Lac}, subject

received only ohe version 'and th6s did not e.7,counter more than one stimulus

from a paradigm. This design, was :ntended to decrease the likelihood that

the subjects would be tued into the ambigueity variable, which might lead

them tml) access meanings thatwould otherwisd-have gone unIpticed. The stim-
0

\k-
utus items in a paradigm were randomly assigned to the 12 'versions with the

only,other requirement being that two iteMs from each of the 12'clause-target

combinations in Tab4e 1 be assigned to-each version.
A

Each version consisted of 24 test sentences, eight eacti from the ,Related

Ambiguousi Related Uhambiguous, and Unrelated Unamhigu'ous conditions. Half

of the stimuli in each condition were comp,lte c4auses-and half incomplete

auses. There also were 52 unambiguous filler. stiMuli, both complete and'

incomplete sentences included in.order to reduce the probability that sub-

4- jects would ,become aware of the ambiguity maniPulation. Hall were followed

by unrOated targests and half by related targets. These stimuli, which were

identIcal in al! 12 versions, varied in length from'2 to 17 words in order

to prevent subjects from being a&le to predict occurrence of the target word.

The order oftest*and filler stimuli was quasi-random; the only constraimts

were that no more than two test items occurred in arow and the f rst two

. items were fillers. There were also eight unambiguous practi'ce items of

varying lengths, for a total of 84 trials per subject.
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The test and filler items were recordecron one channel of a vereo
s-

tape. They were read in nOrmal'intonation, which differed ft- the complete

AmbiguitY Resolution in Coritext

'1 )

and incomp lete versions. Approximately 10 secs elapsed between stimuli..0

500 Hz timing tone which coincided with the offset'of, the stirtiulus was re-

.
corded on the other channel. Placement of the,timing tone was accomplished

by running'the recording tape slowly across the single head of a Sclny TC-277
,

tape recorder. 'The tanget words were typed on translucenit acetate material

--
which was mounted on 2 x 2 inch slides.

rocedure. Subjects were randomly assigned-to one SOA-version combina-
_

tion. Two subjects hearciOtch version at each SOA. Subjects were instrUc ted

4,
to listen to each sentence or sentence fragmbnt and then read the,target

aloud as quickly as possible. They were tol0 that the tacget would 'sometimes

, -

be related to the content of the qwediately preceding utte'rance. Following
.

/ . ,

targetsnaming, they weresto repeat back as much as they could.r. ememberfrom

k
what was heard on'the tape on that trial./ This task was includesd to*encour-

.

, .

age subjects to aitend to the.recorded stimuli. ,PerformSnce 45rythe Memotly
. .

\
,..

task was n6t systematically recorded.

The experimentee contnolled the presentation of the stimuli from a room

adjacent to the subject's. On each trial a sentence or sentence ffragment

was heard 6inaurally over headphones, followed lsly visual presentation of a

target word. Targets were projected into the subject room through a two-way

mirror using a Kodak,4Carousel projector., Targets were projected onto the

blank yellow wall in front of the subject Target viords subtended a visual
.

angle of about 12 dejrees horizontally and 8 degrees vertically. Presentation
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of the stimuli was controlled by-electromechanical rej, circuitry. The

timing tone at the end of each sentence or sentence fragment was fed into a

dual channel Lafayette model 6602A voice-operated relay. Closing the relay

started a Scient f c Prototype model 4005JA interval timer which'controlled.

the SOA. This timer had a tested accuracy of ±5msec. After the'appropriate

SOA TO or 200'msec), the timer simultaneously closed an eleccromechanYcal

relay-which controlled a Lafayette VS1-E shutter opened for 1 ;lec, exposing

thetarget slide. The subject stopped the clock by say,ing the target rd

into a S ny microphone connected to the second channel of the relay, wh:cp

in turn, was connected to the exte-nal stop on the Hunter timer. Stopping the-

Hunter timer closed an internal relay which advanced the slide tray. The

.
experiment lasted about 25 minutes.

Results

Out of a possible 1152 reiction time scores, 24 (2:08%) were missin9
.

..

1.. L. .

due to mechanical failure (the ybject's response fat 'io Stop the timet''
.c

or the shutter was triggered early). These mis ng scorei: were distributed

randomly across conditions, and were.not replaced in the,analyses. Only six

subject errors occurred, less then 1%'of all trials. These occurred when a i

subject read the wrong word or failed to respond.
4.

The data were subjected to repeated measures analY'tes of variance with

the factors SOA (0 or'200), type (Relafed Ambiguous, Related Unambigucius,

Unrelated Unambiguous),and completeness (complete or incomplete ause).

S6bject and item analyses were performed for.reasont outlined by Cla k 0.973).

The 4ubject an4lyses were performed db each subject's means for tne,oyariouS

/
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conditions (collapsing across the items ttiat corA'nibuted t each mee'): The

item analyses were performed on the means for each item in each condition

("tollapsing across the subjects that contributed to each mean): Separate
1

ana)yses were also performed on the data from each SOA,

th none of these analyses were there any main effects 0f clause tom-
.

pleteness or any completeness interactions. Hence;,only analy.ies which col-

lapsed across this faCtor wiil be reported. Overall means are'presented in

Table 2. In analyses based on data from both SOAs, the effect of SOA.was si

nificant, minF(1,24) = 4.43, P .05. The type effect was also significant,

minF(2,136) 4.45, p < .01, but the SOA by type interaction was not (F <

in both subject and item analyses).

lh the analyses by SOAs, the type effect was significant at.
0 msec. minF'(2,143) = 3.35, p < .05, an4 at 200 msec by subjects, F(2c46).

--

At 0 msec SOA,

+ft

11.66. p,< .01, but not by itemS), F(2,94) 2.18, p >

-tht'Relat M Ambiguous and Related Unambiguous conditions show aimost equiva-

lent levels of prifiting, 49 and 45 msec, respectively. Means in these condi-

tions differ from that.111 the Unrerated,Unambliguous condition, both k < :01

by the liwmtan-Keuls procedure;- however, they Al not differ-from one anothen.

At 200 msec SOK, facilitation in'the Retated Ambiguous cond(tion-avQTages

33 msec, while facilitation in Ole Related Unambiguous condititin is 59 mseC.

Again the ,means in the.,.Related conditions differ from those,in the. Unrelated
.t

% .

Unambiguous condition by the Newman-Keuls procedure (Relatd, Unambiguous, .

4-

R < .01-, Related Ambiguous, a <'-.05)1 wever,"they also differ irom dhe
t
:

another' fie_ < .05 Thus, there was,sigp ficant facilittion in both the
,

41.
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Insert Table 2 about here'

1

Related Ambiguous and Relatedlpnambiguous conditions af:both SOAs; equal

facilitation was seen in these conditions at 0 msec SOA, but there wasNsig-

nificantiv greater facilitation in the Releted Unamb1guous condi-tior, at 200

msec SOA.

Discussion

The results indicated that subjects initially accessed muitiple readings,

since at 0 msec SOA, priming effects in the Reiated Ambiguous and Related

Unambiguous conditions were almost identical. The increese in naming laten-

cies at the longer SOA in the Related Ambiguous condition v4ould occur if

priming occurred On approximately half 4fe ambiguous trials. Th'e latter out-

come would itsel4 result if only one reading were available for each ambig

uous word at the longer SOA, and each reading was accessed almost ecivally

often. Since multipfe readings were available at the 4arlier SOA, it follows

that suppression of all but a single reading occurred.

Since fhe same pattern of results obtained for both incomplete'and com-

.plete clauses, the results do not pro.vide any evidence that clausal structure

affeci.s lexical ambiguity. resolution'. The data suggest an9ther possibility,

namely, that ambiguity resolution is sensi/ive to limitations of time.'
k.
4

9

Ltiteners selected a single reading even thotigh the context falle-ct to proVide
..

-..
, .

.
.

information whjch distinguished between,alternatives. vIn principle, they

4
had the wait until further information be4ame available whidhldjs-

,

,t

tinguish\ed !),,ptweeh the readings . Farthermore, the de0gn of the filler
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stimuli', many of which were complete sentences insured that at the momenti

when the ambiguous word was heard, the listener had no way to know that such

information would not be forthcomina. If the information processing system

were oriented towards waiting until sufficient information became available

to be able to assign a reading with a.high probability of being correct,

then one would have expected to see evidence for multiple readings at the

26bmsec SOA.. Instead, it appears that time limitations assumed overriding

importance. lay be that carrying multiple readings longer than 200 msec

--in effect, carryin6, them into the processing of the next wordplaces an- ,

extraordinary burden upon limited capacity processing resources.

These,observations are highly spekulative, of course. If they are cor-%
;

rect, however, it should be possible to find other decoding operations that

are similarly time-limited. A likely candidate is the identification of

pronominal referents. lf, as in ambiguity resolution, the context does-not

unequivocaflv isolate a single referent, the listener tentatively assigns a

best guess. Reprocessing would be necessary in cases where initial

assignment occurs. The cost associated with reprotessing may be less than
. -

that associated with carrying multiple readings in pai:alleti with the con-
:

tinuing signal. Again, however, this speculation rejipon furthcr'demon-

strations that such processing decisions occOr within.a

Exper.iment 2

mited time frame.

The question posed by this experimept is whfther semantic information

favoring one reading of a subsequent noun-noun ambiguity can permit exclusive

access of that reading, or whether, as in the case of syntactic context and
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noup-verb ambiguities, biasing.semantic information merely facilitates a

subsequent decision stage in processing. The stimuli were clauses such as

(6-8). similar to those used in the first experiment except for the addition

of biasinl information in tiie form of a word or phrase strongly related to

one meaning of the ambiguous word. Each clause again appeared with targets

related to the alternative readings (e.g., HAY and SIP); In all other re-

speets the experimental design and procedure followed Otose used previously.

(6) Although the farmer bought the straw . .

(7) Although the farmer bou6ht the wheat .

(8) Although the farmer bought the soda . .

A test ,of selective access is derived from this design as follows. Each

ambiguous word should prt e tl-te target related to 64 contextually biased
c,

reading at 0 msec SOA. 'Thus, the target HAY will be primed following (6) and

'after (7), its elated control, but not, after (8) the unrelated control.

Similarly, SIP should be 'primed following (8), its related control but not

after (7), its unrelated Control. Selective access would be indicated if SIP

were not primed following 46) that is, if naming latencies in this condition

were similar to those in the unrelated control (7)--and both were slower than

those in the related control (8). If multiple access occurs, latencies to

SIP following (6) should be equivalent to those in the related contrOV (8),

with both faster than unrelated controls (7). 'Note that these camper sons

control for the effects of the context alone on target naming.
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Me-thod

L.11.111. Forty-eight Columbia University undergraduates participated

as part of a coucse requirement.

Stimulus. Materials. Thirty-six noun-noun ambiguities which obeyed the

same conttraints as in Expe'riment 1 were placed in complete ahd-incomplete

subordinate clauses which favored one reading. Clause completeness was again
4.

manipulated through verb structure and intonation. Unambiguous controls were

again formed by replacing the ambiguous word with un4itluous words related

to the alternate readings. Controls were closely matched-ib the ambiguous

words in length, syllakles, and frequency. Under this design,..one unambiguous

,e
control oord is related to the meaning of the ambigudiss word biased.by the

context, and thus to the context itself. The other control word is related

to the unbiased reading, and hence unrelated to the context. Each clause

aigain appeared with two targets related Xo the alternate readings of the am-

bigui as with the control w r one target elated to the context ahd

to the contextually biased reading of the ambiguity; the Other target Is re-

ted to the unbiased reading and hence unrelated to the context. This

yielded 12 clause-target combinations in a paradigm. A sample is presented

in Table 3

Insert Table 3 about here

The 12 conditions can be conceptualized as follows. The stimuli are

derived from three factor: type, which refers to the relation between the

sentence-final word and the target independent of the context; target; and
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Type haslithree levels, Related Ambiguous, Relaed

Unambiguous, an& Unrelated Unambiguous. 1..The- target factor hasS two levels,

Related (Ito the contex.t and the biased reading) ant Unrelated (to the coqtext

and the biased reading). The completeness factor consists of Complete and

Incomplete clauses.- All of /hese factors are crossed with each other and
*.

with SOA.(0'ed.200 msec). There were 36 experimental paradigms, yielding a

total of 432 stimuli._ These were agairi apportioned into 12 versions. Each

order contained one stimulus from each of the 36 paradigms and three from each

of the 12 'conditions.. There were also 36 filler vimuti, unambiguous complete

and incomplete sentences varying in length from 2 to 15 wordsA These were

always followed by unrelated targets. The order of stimuli was again quasi,-

random, with the only constraints being that the first four were fillers and

no more than two test stimuti appeared in a row. There were also eight unambig-

uous practice items of varying lengths, for a total of 80 trials per subject.

The test and filler items were recorded on one chaahel of a stereo tape.

As before, they were read with normal intonation, which differed from the

compieteiend incomplete versions. About 10 sec elegised betweeri stimuli. A

500 Hz fiming tone which coincided with the offset of the clause was recorbed

ori the other channel. Timing tones weri placed using the metho'd described-.

previously. ,Targets were typed on translucent acetate and mounted on 2 x 2

slides.

Procedure. All aspects of the-procedure were Identical to those used in

Experiment 1. Two subjects heard each version et each S4A. They performed

the same tasks,'naming the target and-repeating back the audi tory stimulus..

r).9



Ambiguity Resolution in Context

21

The experimental apparitus was identicel to that used previously, except-

that an improperly grounded dual channel relay was replaced with i Scientific

Prototype Audio Threshold Detecton relay model 76I-G and a Grayson Stadler

model E7300A-1 relay, and the microphone.that registered the subject's Te-

sponse was changed to a.Sony F-98. The experiment 1.dsted about 35 minutes.

Results'and Discussion-

Of the 1728 Possible scores', 29 were missing (1.7% ), 6 due...to subject-

errors, and 23 due to mechanical failures. The missing scores were dis-

tributed randomly across conditions and were not replacedoin the analyses.

The means for-each condition are presented in Table 4: Following the pro-

cedure used in Experiment 1, subject and item.analyses of variance were per

formed on data from both stimulus onset asynchronies, and separately on'the

sert. Table'4 about here

individual SOA data. The fac.iors were SOA (0 and 200), type (Related Am-'

biguous, Related Unambiguous, and Unrelated Unambiguous), target (Related:and'

Unrelated), and compleieness (Complete and Incomplete clauses). The type,

target, and completeness factors were crossed with subjects, which were nested
r.pe.%

.within SOX. Subject and itemcmeans were derived as before.

n the analyses on data.from both SOAs, the main effect of SOA' was

highty significant by items, F(1,35) = 210.62, k < .001, ,but not by subjects,

F(I,46)' 2.67, ft .10. As in Experiment,1 this reflects the fact that

SOA is analyzed .as a within-units variable in the item analysis, but as a

OP

between-units variable in the subject analysis.
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The main effect of type was significant; minr(2,68)". 3.70, ft< .05.

The target factor was marginally significant by subjects, F(1,46) = 3.60,

E. < .07, but not by items tF < 1). The type by target intera'ction was

nifIcant by sublects, F(2,92) = k.87, < .01, but not bY items (F <

Finally, the completeness variable was significant in' bith the subject and

item analysesminF'(1,80) = 8.99, p <.01. The other interactions did not

approaoh significance.

The analyses by indivkluai SOAs also showed thit general pattern. At

SOA 0 msec, the effect of type was significant by subjects, F(2,46) = 3.21,

E:< .05, and by items, f(2,70) = 3.49, < .05. The effect of completeness

was also significant, minF'(1,51)'= 5.26, p < .05. The only other effect to

reach.significance at Omsec was the type by target interaction in the subject

analysis, F(2,46) 3.47, p.< .05.

At 200.msec SOA, the type effect was significant by subjects and margin-

ally by items, F(2,46) = 11:21 < .001, and F(2,70) = 2.63, .05 < < .10,

respectively. The effect of completeness was again significant, minF'(1,57) =

4.02, E < .05. The target-factor reached significance in the subject analysis,

F(I,23) = 4.43, E <.05. No other main effects or interactions were signifi-

cant in eIther subject or item analyses.

The main effect of SOA is dd'e'to longer naming latencies in every con-

dition at 200 msec SOA, replicating the effect observed in Experiment 1.
*

This factor again did not interact with any other. The type effeci and type

P

by target Interaction are interpretable as foll6ws. Both the unambiguous

conditions show the same pattern for both types of targets: Related

24
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0

UnambiguousAlatencies are faster than the Uprelated'Unambiguous latencies,

due to priming. In the ambigyouS.conditions, however, reaction times depagd
e_

i on the type of target. WIth targets related to theitontexttiilly biased

readings of the ambiguous words, both Related Ambiguous and Related Unambig-.

uous conditions show faster.latencies than the Unrelated Unambiguous condi-

.

tion. With targets related to the alternate, unbiased reedings, only the

Related Unambiguous condition shows faster latencies than those in the Lin-
,

-
related Unambiguous condit onl those in the Related Ambiguous condition are

now longer ihan in the Related Ambigudus'condition, This suggeSts that

ptiming occurred in the Related Ambiguous condition only for targets related

to the contextuaUy biased readings. ''The interaction is relative e k at

least in part because only one of the three ,conditions (Related Ambiguous)

is affected by target type in this way.

In contrast to the results of Experiment 1, there was a strong main.,

effect of clause type, with latencies to the complete clauses faster than

those in_matched incomplete clauses. The appearance of this effect only-is

Experiment 2 is somewhat puzzling.. ThU.-is one difference between the

stimuli in the two experiments which may account for'this patterri. pauses'

in Expariment I were constructed so as,to be neutral with resP ect to alter-

nate readings. Their subjects were frequentily names of unidentified personS.

In Experiment 2, subjects were chosen so. as to be biased toward one reacCril

f the ambiguous word; hence, they were more specified'houn phrases siich as

the farmer or the_plumber. It is possible lhataclause effects appear only

with,subjects of the latter sort.
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Since thi.: clajoseeffect was highly consistent across conditions.and did

nottAnterat:t any pther factor, means were calculated for the si'x con=

'ditiOns at each SOA which result from collapsing across this'variable. These
-

are preirted,in Filapre 1. . In the analyses of variance on data from toth
7 T

. sAAs. the'tilain ef..fec, of SOA was significant by items, F(I 35) = 220.09,

2. .001, 4ut not 1)14, subjects, F(1,46) .,2.79, p> :10. The type effect was

.sigrtificant,*minF'(2,122) = 3.31, < ,05. Die type by target' interaction

.was signifkcant in the sObject ana1y4s, F(2,72) = 4.1, <-.05, but,not in

Ihe item analysi;s, (F 1). The- main effects of target and the remaining
.

interactions djd not approach significanCe in either.subject or item analyses.
.. . .

,
.........,N

tIn
the 0 msec analyses, there were main effects of type by subj,act,

.

V F(2,46) = 3.22,41 < .05, and marginally-by item", F(2,70) = 2.56, 205 < p < .10.
,

..

The main effect of target was not significant by subjec-ts or items; both F < 1;/

however-, there was a type 14 target interaction in the subject analysis,

_F(2.46) = 3.00, p <'.05.

In the'200 msec analyses, there was a strong main.effect of type in the

-subject analysi F(2,46) = 10.40,E < .001, and a margT644 ef,fect by items,'

*F(2.70)
4
. 2.52; .05 < < .10. The target effect was mrg44l1y significant

by subjects, Ff ,23) . 3.72, .0g p < .10, but not'by item, F < I. The type -

by target interaction was not significant in either subject or, item analysis.

Insert Figure 1 abckit here

As Figure 1 indicates when the tirgex is relate 9 the context there

V
is almost equivalent priming in the Rela1ed.Ambiguous and Related Un4mbiguous

conditions relative to the Unrelated Unambiguous condition atitachSdA., this- ;

0

.

a

qw'
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pattern suggests that the reading.of eaCh ambiguous wOrd r lated to the

biasing context- was assigned i;rimed ately. With targets related to the un-

biased reading, latencies in 'both the Related Ambiguous and Unrelated Un-

ambiguous conditions are longer than those in the Related Unambiguous condi-.

tion At both SOPs. At 0 msec,.1§tencies in the'Related Ambiguous conditiOn

are 9 msec lorqer than those in Unrelated Unambiguous controls at 200 msec,

they are 11 msec faster than unrelated controls. Neither of these differences

approaches significance. Thus, there is priming in the Related Ambiguous

con .tion only with targets related to the biased readings.

While there is almost equal priming in the Related Ambiguous and Related

UnambigUous conditions at both SOAs when targets are related to the contex-

tually biased meatnings, there is more facilitation ih the Related Unambiguous

condition than in the Related Ambiguous condition at both SOAs when the tar-
A

s are related to the unbiased readings. This is also indicate by sig-

nificant t-tests on facilitation scores in these two conditions derived from

subjett means; at 0 msec SOA, t(23) = 2.27, E.( .05; at 200 msec, t(23)

4 02. p .01.

The results suggest that the biasing sementic contexts permitted selec-

tive access of the contextually appropriate reading to occur. Ambiguous

words primed targets. related to the reading biased by the context at 0 msec,

but did not pr-ime targets related to the unbiased readings. Unlike in Ex-

periment 1, there was evidence of a clause-boundary effectlonger reaticm

times to incomplete clauses--but the pattern of results across conditions

was similar for both complete and incomplete clauses. As in Experiment 1,

the .re'action times were longer at 20 mSec SOA than at 0 msec SOA.
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jn contrast to the'previous experiments, in which multiple access was

observed immediately forlowing ambiguous words, selective access occurred

in Exp'er,iment 2. Although the syntactic information provided by the contexts

in the Tanenhaus et al. (19791 noun-verb experiment Wà utilized in a de-

cision stage subsequent to initial meaning access, the semantic in.formation

provided by the contexts in this experiment was utili ed immediately. Any

exp)anatiOn of these results must postulate a process which has an effect on

the initial access of meaning.

One simpl possibility is that the semantic context primed one reading

of the noun-noun ambiguity before it was encountered. While the readings

were initially at approximately equiyalent resting levels of activation,

priming radically altered the relative activation l_evels. The readings

were then accessed in order of relative activation level; at 0 msec SCA,

only the primed reading had been accessed, and it was integrated with the

context on line. Once a reading was successfully assigned, ccess to the

alternative was blocked.

To be more concrete, consider the following example. When DOCTOR is

recognized in sentence (9), a location is assumed to be activated in the

semantic memory network where_such information is stored (Collins & Loftus,

1975)

1.9) When the doctor began to remove Henry's damaged *organ, .

Activation subse'quently spreads through the netriErk to the nodes of related

words. This has the effect of lowering their detection thresholds, so that

if one of them.is subsequently encountered (e.g. NURSE), it is recognized

4

.16
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faster than a semantically unrelated word. Under,this model; selective

access is predicated with two further assumptions, namely, (a) that the

semantically distinct comOonent readings of ambiguous words are stored at

separate tocatidns in the memory network, and (b) that.the readings Of an

ambiguous word are checked against the context iri.an order determined by

their relative levels of activation. The first assumption is implicit in

the Collins and Loftus model, in which two interconn&ted memory networks

4
are proposed, one representing semantic information, and the Other repre7

senting orthographic and phonological informatIon (see also Warren, Warren,

Green, & Bresnick, 1978). Thus, the two readings of ORGAN wOuld have separate

locations in the semantic network, but a single location in the lexical net-

work,. When DOCTOR is recognized, activation spreads to one node of ORGAN, but

not to the other. The second assumption follows from Hogaboam and Perfetti

(1975) and Krauss and Strickler (reported in Krauss 1979), and from research

eelatinu word recognition time to frequency (e.g.. Berry, 1971). When ORGAN

is subsequently encountered in the sentence, the primed readim is accessed,

, the listener attempts to integrate it with the context.and sueieeds. Note

that this process would be impossible in the case of noun-Iverb ambiguities

in syntactic,contexts, where the context would, in effect, have.to prime not

a class of semantically related words, but rather, all of the words in a par-
,

ticular vrammatical class (e.g.', all th nouns)" Aside from: the fact that

r of the momeory networks rn the Collins and Loftus (1975) model is,

orlanIzed in terms of syntactic function', this notion is unacceptable because

it implies activation of a potentially infinite class of items.
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n arguing for the prImiitg explanation, it should also be noted that

most of the stimuli in.Experiment 2 wer'e adapted from the neutral stiMuli

in Experiment 1. In converting the stimuli, noun phrases which were'h,ghly

semantically or associatively relSted to one reading of each ambLguous word

- were introduced. As such, they were highly likely to produce prtming. 'The

priming inwrpretatiOn is also supported by.the similarity of these results

to those oef Schvaneveldt, Meyer% and Becker (1976), who used only single-fiord -

stimuli. Their stimuli are much like those that ,!could result if the stimuli

from the present experiment were converted into triples \'41-tich con6ined a

context word, an ambigu6us or control wOrd, and i targe-t (e.g. FARMER-STRAW-

SODA from these stimuli would be similaw to their RIVER-BANK-MONEY condition).

Schveneveldt et al. also did not observe facilitation (in the leXical
e de-

cision task) An this condition. Thus,,an outcre similar to .the one observe'd

in Experiment 2 occurred in contextswhere only lexical information was

peovided.

While priming is a likely eXpianation for the preient results, cases

such as (10-11) appear to require another mechanism.

(10) Henry bought some straW.

(11) The man walked tne deck.

In (10) the correct repding of STRAW isflndtcated not because a word in the

1

context is highly semanticaOly or associatively realted to one reading, but

because of one'iltnowledge that on one reading, STRAW is a mass noun', while

on the other, it is a cotint noun. If the sentence is grammatical the mass

noun reading must be assigned..

th.

(II) the correct reading of DECK is

:04
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dictated b/ pragmatic constraints, specifically, one'.s knowlEdge that the

surface of a boat is more suitable for walking that-Ca pack of playing cards.

in these cases, noun-noun ambiguities'appear to be resolvedmtthout priming.`

Tanenhaus, Seidenberg, Leiman, and Bienkowski (Note 2). have recently

investigated such contexts using the priming methodology and observed

thultiPle access followed by selectiOn of the contextually appropriate reading.

Again, the difference between this pattern of results and that ii ExperiMent 2

is explained by the.existence of priming only in tbejatter case.
,

These results suggest that contexts can affect two distinct .stagesipof

the resolution process. Priming contexts affect whetl .tr one or more readings

are inijtially accetsed. Syntactic-and conceptual contexts (where the latter

.includes listener-generated pragmatic information and nonpriming semantic

v.

information) affect a subsequent integration stage.

The results of this experiment provide relatively decisive evidence

that some contexts permit sel:ective access to occur, using an experimental

procedure that Is nbt'subjeict to the problems associated with tasks such as

phoneme nienitoring. Three aspLts of the data deserve further comment. ,The

first is that the relatiVely weak item effects call into queStion whether

the results will generalize beyold the specific sample of items tested. As

noted above, che weakness. of the item analyses is in part a funtion of the

experi-mental design, whiicil was utilized irrl or.der to insure that subjects

would not become aware of the ambigutty vaPiable. That the results will

generalize beyond this sample is suggested by the fact that they have recently

been replicated using a different sample of ambiguous words and sentences

(TanenhaUs et a)., Note'2).

31
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The secondlproblematical aspect of the data is the systematic increase

in naming latencies at the longer SOA. Thi's stsands in contratt to studies of

word recognitiop in which.naming and lArCil decision latencies are inversscly

\

related to SOA (e.g., Neely, 1977; Ttner 6 Snyder, 1975. ) The simplest

interpretation is thdt tlles;e%ir7t..eans, are 'due to some nondbvious aspect df

the experimntal.procedure dr apparatils The ldmier react on times may de-

4
rive from less triVial sources, hbwe

Y
er. The.experiments which stlow a de-

.

-.),
\ - ,'fr 1 ,

crease in reaction time Pith incrasing SOA are ones in which e

priming and target stimuli were indjvidtloal lexical items, while in the

present experiments, the priming stimulus was'a sentence fragment. The in-

crease it the longer SOA could be due to continued processing associated

wilh the priming clause'.g., identificatison of major constituents, organ-

ization of intiermation into.propositionqlunits, g&heration of ir;Ferenceq,
T

and other Orocesses. This issue can only beresolved through direct compar-

;

isons.of sentential and lexical primes.

Finally, the emergence. of a clause effect only in Experiment 2 calls

into 46estion whether a faif evaluation of this variable has been provsded.

The experiments provide no positive evidenCe that lexical ambiguity resolu-
.

tioeis sensitive to clausal steucture, however.

General Discussion

The experiments suggest that the contradictions in the existing lexical

amb gaity,literature may be Wore illusory than they at first Sppearir Once
;

both seleCstive and multiple aecess have'been obsrved using a sjngle method-

ology and tightly controlled materials. In the Tanenhaut et,a1) (1979)
.c h
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experiment,,pultiple acceiss was observed, followed by the selection of the

contextualy.appropriate reading with-in 200 msec and suppression of the

alternatives. Although syntax favored on/y one reading of each ambiguous

,word, this-information did not permit initial access of a single reading.

In Experiment 1, multiple access was seen for a different class of ambiguous

words in trulyLneutral contexts, followed by selection of a single reading

within 200 msec, This occurred despite the,fact that the context did not

decisively favor either reading. :111'n Experiment 2, selective access was ob-

served, with only the contextually appropriate eeading available at both

SOAs. It is clear that either selective or multiple access may occur de-

ti

pendinc on both the structure of the ambiguous lexical item and structure

f the context.

THe results are compatible with a model along the following lines%

Lexical ambiguities are processed largely in the same manner as unambiguobs

words. Lexical inforMation is represented in lexical and semantic networks

of the sort proposed by Collins and Loftus (1975), which contain phonological,

orthOgraphic, and semantic information. Xords are also coded in terms of

ttleir syntactic functions, and possibly in other ways as well (e.g., in terms

of the case relations they may enter into). '.+The semantically-distinct ,

readings of an ambiguous word are repreSented at separate locations in the

semantic network whieh are interconnected to a single node in the lexical

network. The ,vsting leve:s of activat on at tode in the semantic network

reflect diTferences in frequency and recency of use. kword is recognized
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when both its lexical and semantic codes are activated. This process begins

with a largely tfottom-up analysis of the input code. Listeners may also use

information ih the context to facilitate analysis of the input code for a

word (tlarslen-Wilson & Welsh, 1978).

When the listener succeeds in identifying the sensory code for a,word,

activation spreads to the interconnected node(s) in the semantic network.

In the case of an unambiguous,word, activatioet spreads to a single node, and

the word is recognized when the level of activation at that node exceeds some

'threshold value. The latency to recognize a word will depend on the differ-

-ence between this threshold value and the resting level of activation. In

general, high-frequency, recently used words will be recognized faster (but

see Cairns & Foss, 1971).

In the case of an ambiguous word, activation spreads,from a location in

the lexical network to multiple nodes in the semantic network. Which meaning

or meanings are recognized depends on the number of readings which pass
ale

threshold, and the order in which,ther:do so. These\vents in turn depend onlr,

he nature of the context.the relative resting levels of a ttvation`7

Various outcomes fall out of these askui14Dthi:
I ".... 7-

1. Selective access is ple case in which the contextually appopriate
-1. e

reading passes threshold fiiirst becausethe resting`level ofl-activation associ-
. , ,

".',41e. .-,,,t....--
. ,

ated with that reading is decisively hig,her tflan, Vassociated withrany
-.

alternate readings. This diffe's-ence in activAtton4levef Can occu' for two

1;
reasons. First, the component reading* m#y difhr:in-frequency of use. There
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may also be recency effects, with higher Ievelsof activation associated

with recently used word senses (Scarborough, Cortese, 6 Scarborough, 1977).

Second, the resting level of activation associated with a word sense,may be

altered by priming. When a context word is recognized, activation spreads

along the semanfic memory network to the nodes of semantically related words.

If one of these nodes includes the node for one of the readings of an ambig-

uous worci that is subsequently,encountera, activation will accumulate at

that node, lowering its detection threshold. In effect, this-will skew the_

relative levels of activation at the nodes of the alternate readings. A'

highly primed or frequent reading is accessed first, and the listener at-

tempts to integrate it with the context. This will succeed if the,most active

reading is also the contextually appropraite one.

2. Garden-pathing on the lexical lvel is the case in which the most

acti,..e reading is not contextually appropriate. This will occur when a word

is used in an infrequent sense, or when the context primes the'incorrect

reading and it reaches a much higher leverof activation than the'contextu-
,

ally appropriate reading, as perhaps occurs in sentences such as, The doctors

played Henry's ouan. In such cases: reprocessing is necessary; the listener

discards the inappropriate reading ahd actively searches for an alternate.

This process will terminate when either (a) a contextually appropriate,

reading is found, or (b) all'of the frequent readings stored in memory are

exhausted. In the latter case, the listener may attempt to search for very

low frequency readings, or seek more information from the speaker.
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3. Multiple access is the case in which two readings pass threshold

before initiation of the integration process. The activation of woFd seines

is assuMed to be an automatic.capacity-free process (Neely, l977)7so that t-

the àctvation of multiple meanings dOes not deplete limited capacity pro-

cessing resources any more than access or,a single reading. Thus, measures
11,

1

4which are sensitive to processing load (e.g., phoneme monitoring) will not
1

show any differen.ces as a function of whether selective or multiOle access

_has occurred. Multiple access will occur when either (a) the, readingi are
1

at approximately equat leVels.of activation and the context does not prime

one reading, or (b) the context primes a less frequent reading, brifigIng its
I. %

level of activation up to that of the alternate reading(s). _When multiple

aices occurs;tWO or more readings ore passed to the contextual integration

J>stage. The listener checks the semantic .and syntactic'inforination assodiated

with the Component readings against the demands of the context., This is the

same process as that which occurs in the integration,of unambiguous words,

except that multiple alternatives must be evaluated.- The details of this

process are largely unknown. It is not known, for example, whether the

readings are evaluated serially or in parallel, whether thepprocess is ex-

haustive (all available yeadings checked against the contexWor terminal

(readings only checked until the appropriate one is found), or how diifereht

I"' types of contextual ,constraints are weighted. When a contextually appropriate

reading is-finally selected, the alternative is suppressed. When the context

does not decisively favor one reading,,listAtiers noniptheless selecrone and

suppress theialternOtIve within about 200 mse'e. It appears that while the

.ve1117!

an,
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initial access of multiple readings does not come at great cost to the pro--

cessing system, retning multiple readings does.

4. Once a meaning is assigned, activation of alternative readings is

',suppressed. This octurred follow3ng multiple access in the Tanenhaus et al.

(19p) experimenCand in Experiment 1; it occurred with selective access in

,rxperiment 2.

''To summarize the imp ications of the present experiments:

!,:-"ilirst, ambiguous worc are' coded in memory in terms of a number of

yracteristics which are exploited in the comprehension Process. In partic-

i,
uta ,the syntactic properties of ambiguous words are britical. This syntac-

tic formation is not represented in any current model of the mental lexicon,

howeye . ,The relative frequencies of the component readings are the other

important structural factor. Holmes (1980) has_recently suggested that
1

meanings are_evaluated in. order of refative frequency, and further thatonly

one 4-eoding is evaleated at a time. This implies that the processing-system
\ i 1 .

is sentiti,ve to extremely small differences in frequency. More researchjs
..

necessary in ordelto determine which difterences in frequency affett access

4' 2
of meaming.

p"

Second, contexts operate in the ambiguity.resolution proce'ss in two ways.-

Nonpriming contexts proiride conceptual end synta4ctic information .whh drives

the processes irelolved in the integration 6f both ambiguous and unabmiguous

words.' In caSes where the contextually appropriate reading is accessed first,

,the !ntegratlon process proceeds exactjly as in the case of unambi§uous words.

In cAses where the contextually appropriate readrhg is aUssed irrst the

4
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integration process.proceeds exactly as in the case of unambiguous words.

The only additional operation is the blocking of access to alternate readings

ronce integration has succeeded. When multiplereadings have been activated,

these &3ntexts permit the selection of a single reading; however, these con-
s

texts do not affect the readout of meanings from the mental lexicon. Thu4

wpen two readings ate at approximately equal Pevels of activation, multipl

access will occur even if syntactic or conceptual information in the cottext

favors only one reading. This is to say that the word recognition process

yields a readip or readings to be evaluated against the constraints imposed

by these types of contextual information. The only way for'the,contextJto

affect the order in which readings are accessed is if there are direct con-

'nections in memory between words in the context and a component reading of

the ambrquous word. This is the second way in which contexts'can affect

ambiguity resolution--Olat is, by priming which was observed in Experiment 2.

*1,
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Ambiguity Resolution in Context

The experiments reported in this paper formed part'bf the 1irst author's
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members of his committee, Merrill Garrett, Ri.chard Wojcik, and Harold

Sackeim.
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the Cenver for the Study of Reading.

Only minF' statistics will be reported when they are significant;

otherwise F statistics from both subject and item analyses will be reported.

With the exception of the effects due to the between-subjects factor SOA,

all of the reported effects are weaker in the item analyses than in the sub-

ject analyses. This, is largely due to two factoA, greater"variability

between subjects than between items, and the requirement that.subjects see

only one stimulus from a paradigm.

2
This enterprise has been impeded by the lack of reliable data concerning

the relative frequencies of occurrence for component readings. It will be

facilitated greatly by the imminent appearance of M. F. Garrett's Ku6era and

Francis-type count for the readings of 300 ambiguous words.
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Table I

Conditions and Sample Stimuii,-Experiment 1

A

A

,.ondition Clause Target

Related Ambiguous If Joe buys (puts) the straw HAY

If Joe buys (puis) the straw *SIP

Related Unambiguous If Joe buys (puts) the wheat 'HAY

IfJoe buys (puts) the soda SIP

r,

Unrelted Unambiguous If Joe buys (puts) the soda HAY.

f Joe buys (puts) the wfieat SIP

Note: Clauses appeared in.complete and incomplete versions.
Verbs-for the incomplete version are in parentheses.

'1
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Table 2

Ambiguity Resolutiop in Context

Ming Latencies and Facilitation Scores, Experiment 1

Condition

.

0 msec' SOA 200 msec SOA

Naming Latency Facilitation Naming Latency Facilitation

Related
Ambiguous' 655 (24) 49 778 (19) 33

Unrelated
Ambiguous 659 (22) 45 752 (22) 59

Unrelated
Unambiguous 704 (23) 811 (21) or

Note: Entries are in msec. Numbers in parentheses are standard errors.

*".
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Table 3

Conditions and Sampie Stimuli, Experiment 2

Targets Related to Context and Biased Reading

Condition Stimulus Target

Related Ambiguous

Related Unambiguous

Unrelated Unambiguous

Although the farmer bought

Although the farmer bought

Although the fa mer bought

(put)

(put)

(put)

the straw

the wheat

the soda

HAY

HAY

HAY

Targets Unrelated to Context or Biased Reading

Related Ambiguous Although the farmer bought (put) the straw Slp

Related Unambiguous Although the farmer bought (put) the soda SIP

Unrelated Unambiguous Although the farmer bought (put) the wheat SIP

Note: Clauses appeared in complete and incomplete versions'. Verbs for
the incomplete versions are il parentheses. Targets.unrelated to
biased reading were also related to unbiased readiAg.

1 .
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Table 4

Mean Naming Latencies, bkperiment 2

Targets Related to Biased Reading

Condition Complete incomplete SaMple StiMuli

0 msec'SOA

Related Ambiguous 554 (21) 586 (23) farmer-straw-haya

Related Unambiguous 569 (19) - 578211'1." farmer-wheat-hay

1.1nreiated Unambiguous 593 (ZOT 611 (27) farmer-soda-hay

200 msec SOA

Related Ambiguous 601 (22) 625 (26) farmer-straw-hay

Related Unambiguous 601 (18) 635 (22) farmer-wheat-hay

Unrelated Unambiguous 625 (21) 658 (22) farmer-soda-hay

Targets Unrelated to Biased Reading

0 msec SOA

Related Ambiguous'

Related Unambiguous

Unrelated Unasmbiguous

200 msec SOA

Related Ambiguous

Related Unambiguous

Unrelated Unambiguous

582 (22) 608 (22)

568 (23) 580 (22

578 (20) 594 (19)

635 (22) 638 (18)

604 (19) .622 (21)

-646 (22) 649 (22)

farmer-straw-sip

farmer-soda-sip

farmer-wheat-sip

farmer-straw-sip

farmersoda-sip

farmer-wheat-sip.

Notec Entries are in msec. Numbers In parentheses are s
errors.

ndard

a
The first word in each triple priwides biasing contextual
information; the second is the ambiguous or control word;
the third is the target.
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Figure I. Mean naming latencies that result from collapsing across

completeness variable. UU Unrelated Unambiguous, RA 4B Related Ambiguous,

RU a Related Unambiguous:. Targets related to the context were also relate4

to the contextually-biased reading of the ambiguous worq target,s unrelated

to the context were related ro the non-biased reading.

40
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